Characterization and mechanisms of thymic atrophy in protein-malnourished mice: role of corticosterone.
The purpose of this project was to characterize changes in murine T lymphocyte subpopulations during thymic atrophy induced by protein malnutrition and to determine the role of elevated serum corticosterone in this process. A suitable animal model was generated by placing mice on protein-sufficient (PS) and protein-deficient (PD) diets for 6 weeks. Body weight was monitored to determine the establishment and maintenance of malnutrition. Results obtained using PD mice indicated a direct correlation between serum corticosterone levels and thymic atrophy. Furthermore, results of the experiments using mice implanted with corticosterone-impregnated pellets indicated that corticosterone alone, at the levels observed in PD mice, induced thymic atrophy in normal mice. These results demonstrate that the thymic atrophy induced by protein malnutrition is primarily due to elevated serum corticosterone. As indicated by flow cytometric analysis, the number of cells in all thymocyte subpopulations decreased as protein malnutrition continued, possibly reflecting depletion of immature CD4-/CD8- and CD4+/CD8+ cells, ultimately resulting in loss of mature CD4+ and CD8+ cells. TCR expression by PD thymocytes, especially those with high levels of CD3, increased during the dietary period. Mice implanted with corticosterone pellets experienced severe losses of CD4+/CD8+ cells, resulting in thymocyte subpopulation and CD3 profiles more similar to those of hydrocortisone-injected mice than those of PD mice. Therefore, whereas thymic atrophy in protein-malnourished mice seems to be caused by elevated serum corticosterone, it appears that additional factors further modulate thymocyte proliferation, differentiation, and/or death in this system.